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18 discussed. The lack of detailed in-situ radiometric SST and environmental 
observations with which to explore the relationship between the skin and bulk 
temperature that are coincedent with satellite SST observations has resulted in 
inconsistent observations of AT (Coppin et al 1991; Schluessel et al, 1990) It is an 
immediate requirement that further in-situ observations of AT are collected for 
different regions in order to fully characterise the thermal skin effect with 
reference to infra-red SST retrievals from space. Ideally these data should be 
made routinely from many areas of the earth's oceans but the prohibitive cost of 
research ships and the difficulties involved in operating delicate instrumentation 
in the marine environment make this an unlikely proposition for the near future. 
77 blown off as spindrift and large streaks of foam are present on the sea surface. 
Visual observations of the sea surface made from the ships bridge before sunset 
recorded chaotic sea conditions with large areas of foam and white caps all around 
the ship. During the early evening the wind speed steadily increased to the 
maximum values recorded here. Large negative QL, QH and QT heat fluxes are 
seen in figure 5.7 (f) and a strong negative net heat flux Q, prevailed for the whole 
time series as shown in figure 5.7 (d). There are a few broken clouds shown as 
warm spikes in the plot of the QT which increase towards the end of the time 
series. The data used for QT in this case may be unreliable as the radiometric 
temperature (used in the derivation of the terrestrial heat flux) are though to be 
corrupted. 
High wind speed is associated with intense mixing of the sea surface layers of the 
ocean. During these conditions the skin of the ocean should be completely 
destroyed by turbulent mixing and a free exchange of heat from the ocean to the 
atmosphere should take place via long wave cooling (inferred from the negative 
QT plot of 5.7 (d)) and the turbulent flux QL + QH; the latter driven by strong 
winds and the former by clear skies. Mixing will penetrate beyond the 5.5 m 
thermosalinograph intake of the JCR and the radiometric temperature of the sea 
surface should be identical to the bulk at depth i.e. an expected AT=0. However 
the data presented above indicate that this is not always the case and extreme 
positive AT values are found. The magnitude of positive AT is greater than the 
expected error associated with the combined bulk and skin instrumentation. 
In the authors opinion it is a physical impossibility for the skin temperature of the 
ocean to be higher than that of the bulk temperature in such circumstances. Two 
explanations for these recorded data are: 
1. That the radiometer itself has been contaminated with water. If this were the 
case then a higher radiometric temperature would have been recorded as the 
contaminant water will act as a black body at a similar temperature to that of the 
132 1. The relevant water vapour and carbon dioxide absorbtion lines for the 
combined response of the SIL filter and detector window were calculated for the 
entire filter response 300-1000 cm"l at 0.04 wavenumber intervals using data 
supplied by A Zavody of RAL. 
2. These data were then used to calculate atmospheric transmittance for 
temperatures between 273 K and 308 K in 5 K intervals. 
3 Air temperature and humidity data were extracted from the James Clark Ross 
meteorological measurements for each SIL measurement. 
4 A log profile of humidity was assumed from the height of the radiometer to the 
sea surface and total saturation was assumed at the sea surface. A mean 
concentration of 0.036% was assumed for the CO2 profile remaining constant 
across the entire path length. 
5. Using the atmospheric transmittance curves, the air temperature and humidity 
data described in (4) the thermal emission/absorbtion of the intervening 
atmosphere is calculated for the range of conditions encountered during the JCR 
experiment. 
6. The data generated in (6) will then be used to construct a look up table of 
radiometer SST to atmospherically corrected SST. 
The many assumptions used in this scheme and the uncertainty in the water 
vapour continuum suggest that this scheme may not produce an accurate estimate 
of the effect of the atmospheric absorbtion for such a short path length. 
This work has begun but has not been completed yet and is not used in the 
analyses presented here. 
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